RE: Revised text for Section 5
Brattin, Bill to: Benson.Bob 07/25/2012 08:01 AM

From: "Brattin, Bill" <brattin@srcinc.com>

To:

Here is the revised document. Should be ok to send to NCEA.

| deleted the text on adjustment of concentration to account for breaks.

However, that section (4.5) needs to be edited to show how the calculation was done)
Bill Brattin

SRC, Inc.

999 18th Street Suite 1150

Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com

From: Bob Benson [mailto:Benson.Bob@epamail.epa.gov]
Sent: Wednesday, July 25, 2012 7:54 AM

To: Brattin, Bill

Subject: RE: Revised text for Section 5

OK.

"Brattin, Bill" ---07/25/2012 07:58:46 AM---How about both? ****##smeiee

From: "Brattin, Bill" <brattin@srcinc.com>
To: Bob Benson/R8/USEPA/US@EPA,
Date: 07/25/2012 07:58 AM

Subject: RE: Revised text for Section 5

How about both?

* *% * *% * *% * *%

Bill Brattin

SRC, Inc.

999 18th Street Suite 1150
Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com



From: Bob Benson [mailto:Benson.Bob@epamail.epa.gov]
Sent: Wednesday, July 25, 2012 7:52 AM

To: Brattin, Bill

Subject: RE: Revised text for Section 5

The 1994 Inhalation Dosimetry guidance is not specific to asbestos. It deals in general with the correction to
continuous exposure from an occupational study. If the IRIS file on asbestos disappears for some reason,
then we will be left without a traceable citation.

"Brattin, Bill" ---07/25/2012 07:46:58 AM---The ISIS citation is specific to asbestos, and shows the default
value. The inhalation dosimetry gui

From: "Brattin, Bill" <brattin@srcinc.com>
To: Bob Benson/R8/USEPA/US@EPA,
Date: 07/25/2012 07:46 AM

Subject: RE: Revised text for Section 5

The ISIS citation is specific to asbestos, and shows the default value.
The inhalation dosimetry guidance is not specific, right?

Bill Brattin

SRC, Inc.

999 18th Street Suite 1150
Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com

From: Bob Benson [mailto:Benson.Bob@epamail.epa.gov]
Sent: Wednesday, July 25, 2012 7:39 AM

To: Brattin, Bill
Cc: Tim Hilbert
Subject: Re: Revised text for Section 5

Change reference from IRIS 2012 to the 1994 Inhalation Dosimetry (US EPA, 1994). We can add to Section
F.7. later.

The second half of your section 5.3 ["For some workers..." to end of section) does not match Section F.4.5.
We don't need this in two places. | suggest deleting the text in your Section 5.3.

"Brattin, Bill" ---07/24/2012 03:42:54 PM---Here is a revised draft of section 5. Tim...| have added a
question for you to address.



From: "Brattin, Bill" <brattin@srcinc.com>
To: Tim Hilbert <HILBERTJ@UCMAIL.UC.EDU>, Bob Benson/R8/USEPA/US@EPA,
Date: 07/24/2012 03:42 PM

Subject: Revised text for Section 5

Here is a revised draft of section 5.

Tim...I have added a question for you to address.

KA ARAAIA A KA R I AR A I Ak A d b hAk A dk A hk kA h Ak kK

Bill Brattin

SRC, Inc.

999 18th Street Suite 1150
Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com<mailto:brattin@syrres.com>

[attachment "winmail.dat" deleted by Bob Benson/R8/USEPA/US] [attachment "
Revised Section 5 to UC Report v3.docx" deleted by Bob Benson/R8/USEPA/US]
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5. Development of a cumulative human equivalent exposure concentration  

5.1	Overview

In most occupational studies of worker exposure to asbestos, cumulative exposure is expressed in units of f/cc-yrs, which is calculated as the product of average exposure concentration at work (f/cc) and the number of years at work.  Implicit in this calculation is the understanding that workers work 8 hours per day and 5 days per week.  To convert the cumulative exposure value for a worker to one that is applicable to an individual with continuous exposure, and to account for differences in breathing rate (10 m3 per 8 hr workday = 1.25 m3/hr in the occupational setting vs 20 m3/day = 0.8333 m3/hr in the non-workplace setting), the occupational cumulative exposure value is usually adjusted (multiplied) by the following factor (US EPA 1994, IRIS 2012):

[bookmark: _GoBack]



In the case of the Marysville cohort, a more complex adjustment is needed to convert from workplace exposure to continuous exposure because employees at the Marysville plant often worked extended work schedules, both in terms of hours per day and days per week, and these schedules depended on the time of year (season), due to seasonal variations in product demand.

5.2	Seasonal schedule adjustment factors 

Based on an understanding of plant operations, six exposure categories were identified that had a unique set of season-specific exposure parameters (hrs/day, days per season):

1. Trionizing (including track and track unload)

2. Plant maintenance

3. Central maintenance

4. Polyform

5. Background (office, research, pilot plant)

6. Background with extra time (warehouse, packaging)

For each worker, the date of any job change between these six categories was adjusted so the change occurred at the starting month for the nearest season. 

For each of these categories, a seasonal adjustment factor was calculated using the following general equation:

	

where:

	ET = exposure time at work (hrs/day)

ED = Number of days worked during the season

N = Number of days in the season

Department-specific and season-specific values of ET, ED and N are provided below, along with the corresponding seasonal adjustment factors.



Trionizing, plant maintenance, polyform, warehouse, and packaging

Spring  

Season = January 1 to May 31

N = 151.25 days (includes 0.25 days to account for leap years)

Work schedule = 7 days/week, 12 hrs/day, with New Years’ Day off

ED = 151.25 – 1 = 150.25

ET = 12 hrs/day

Seasonal adj. factor = (1.25)/(0.8333) * [12/24 * 150.25/151.25] = 0.7450

Summer

Season = June 1 to August 31

N = 92 days

Work schedule = 5 days/week, 8 hrs/day, with 2 week summer vacation

ED =  [(92-14)*5/7)] = 55.71 days

ET = 8 hours/day

Seasonal adj, factor = (1.25)/(0.8333) * [8/24 * 55.71/92] = 0.3028

Fall

Season = September 1 to December 31

N = 122 days

Work schedule = 5 days/week, 12 hrs/day plus 2 days/week, 8 hrs/day, with Christmas Day off

ED1 = 121 days * 5/7 = 86.43 days

ET1 = 12 hours/day

ED2 = 121 * 2/7 = 34.57 days

ET2 = 8 hours/day

Seasonal adj. factor = (1.25)/(20/24) * [12/24*86.43 + 8/24*34.57]/122 = 0.6730



Office, pilot plant, research, and central maintenance 

Spring

Season = January 1 to May 31

N = 151.25

Work schedule = 5 days/week, 8 hrs/day, with New Years’ Day off

ED = 150.25 days * 5/7 = 107.32 days

ET = 8 hours/day

Seasonal adj. factor = (1.25)/(20/24) * [8/24 * 107.32/151.25] = 0.3548

Summer

Season = June 1 to August 31

N = 92 days

Work schedule = 5 days/week, 8 hrs/day, with 2 week summer vacation

ED = (92 -14) * 5/7 = 55.71 days

ET = 8 hours/day

Seasonal adj. factor = (1.25)/(20/24) * [8/24 * 55.71/92] = 0.3028

Fall

Season = September 1 to December 31

N = 122 days

Work schedule = 5 days/week, 8 hrs/day, with Christmas Day off

ED = (122 – 1) * 5/7 = 86.43

ET1 = 8 hours/day

Season adj. factor = (1.25)/(20/24) * [8/24 * 86.43/122] = 0.3542



5.3 	Calculation of cumulative human equivalent exposure concentration

Given the department-specific seasonal adjustment factors, the cumulative human equivalent exposure concentration (CHEEC) for each worker is calculated as follows:



where Ci is the concentration in workplace air during season “i”, and the sum is calculated across each season that the worker is exposed. 

5.4 	Verification of the Calculations

To verify the accuracy of the CHEEC calculations, several quality control checks were conducted.  The distribution was evaluated by reviewing the mean, median, standard deviation, highest 10 values, and lowest 10 values.  Several workers were also randomly selected and their values hand-calculated to ensure all programming was correct. 






